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(54) PLASTIC WELDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a stable welding strength 
even when a welding work has poor adhesiveness on the contact 
face, in conducting laser welding by using a semiconductor laser. 
SOLUTION: In conducting the laser welding by bringing the welding 
flange 2 of a first welding work 1 into contact with the welding 
flange 4 of a second welding work 3, both contact faces 2a, 4a are, 
prior to the laser welding, preheated at temperatures higher than 
the thermal deformation temperature of both welding works 1, 3. 
The preheating is conducted by an electromagnetic induction 
heating method using a heating plate 7 and a heating coil 8, 
thereby softening both the contact faces 2a, 4a to enable the 
adhesiveness to be improved in executing the laser welding by 
contacting both the contact faces 2a, 4a. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

Contact the penetrable ingredient which has big laser beam permeability, and the absorptivity ingredient 
which has small laser beam permeability, and semiconductor laser light is irradiated into said penetrable 
ingredient in the contact surface with a through absorptivity ingredient. The plastics joining approach which 
carries out preheating of one of the adhesion sides at the temperature more than the heat deflection 
temperature of an ingredient, and is characterized by the thing of said penetrable ingredient or the 
absorptivity ingredients for which both ingredients are subsequently contacted and laser joining is 
performed at least in the plastics joining approach which welds both ingredients. 
[Claim 2] 

The plastics joining approach according to claim 1 which pressurizes and carries out temporary welding 
after preheating while contacting both ingredients, and is characterized by subsequently performing laser 
joining of both ingredients. 
[Claim 3] 

The plastics joining approach according to claim 1 or 2 characterized by arranging a preheating means and 
evacuating a preheating means from between both ingredients after preheating among both ingredients 
while carrying out opposite arrangement of a penetrable ingredient and the absorptivity ingredient. 
[Claim 4] 

A preheating means is the plastics joining approach according to claim 3 characterized by having the hot 
plate allotted among both ingredients, and the source of heating which heats this hot plate by the 
electromagnetic-induction heating method. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the plastics joining approach which welds plastics material using semiconductor 
laser, especially even if the adhesion of the contact surface is a bad case, it relates to the plastics joining 
approach that the stable joining reinforcement can be obtained. 
[0002] 

[Description of the Prior Art] 

Semiconductor laser light is irradiated into the penetrable ingredient which has big laser permeability from 
the former, and the absorptivity ingredient which has small laser beam permeability from the outside of 
superposition and a penetrable ingredient in the contact surface of both ingredients, and, generally the 
plastics joining approach which welds both ingredients is learned. 
[0003] 

By the way, in order to acquire the joining condition stabilized since it was a joining method of construction 
with little subduction, laser joining fully needs to stick the contact surface of a penetrable ingredient and 
an absorptivity ingredient, and it is necessary to weld it in this condition. 
[0004] 

Then, conventionally it is in the condition of having contacted the penetrable ingredient and the 
absorptivity ingredient, and the big force was applied to the contact surface from the outside, and the 
approach of raising the adhesion of the contact surface with this welding pressure is taken. 
[0005] 

[Problem(s) to be Solved by the Invention] 

since the approach of securing the adhesion of the contact surface only with the pressure from the 
outside is taken in said conventional plastics joining approach — an application-of-pressure means — 
complexity — while it enlarges and cost increases — handling — not easy — moreover, **** — even if it 
applies big external force, it does not restrict that the adhesion of the contact surface is always securable, 
but there is a problem that the stable joining reinforcement is not obtained in this case. 
[0006] 

This invention was not made in view of this present condition, and even if it is the case where the contact 
surface of both ingredients has not stuck, it aims at offering the plastics joining approach that the joining 
reinforcement which raised the degree of adhesion and was stabilized can be obtained. 
[0007] 

Other objects of this invention are to offer the plastics joining approach which can raise joining 

reinforcement substantially. 

[0008] 

Other objects of this invention shorten the time interval between preheating and laser joining, and are to 

offer the plastics joining approach which can raise the heating effectiveness by preheating. 

[0009] 

The object of further others of this invention heats only the contact surface for a short time, and is to 
offer the plastics joining approach that heat deformation of the whole ingredient accompanying preheating 
can be prevented. 
[0010] 

[Means for Solving the Problem] 

This invention for attaining said object contacts the penetrable ingredient which has big laser beam 
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permeability, and the absorptivity ingredient which has small laser beam permeability, and irradiates 
semiconductor laser light into said penetrable ingredient in the contact surface with a through absorptivity 
ingredient. In the plastics joining approach which welds both ingredients, at least, preheating of one of the 
adhesion sides is carried out at the temperature more than the heat deflection temperature of an 
ingredient, and it is characterized by the thing of said penetrable ingredient or the absorptivity ingredients 
which both ingredients are subsequently contacted and was been made to perform laser joining. And since 
the contact surface of the ingredient which carried out preheating softens by said preheating, the degree 
of adhesion at the time of contacting the contact surface of both ingredients improves, and it becomes 
possible to obtain the joining reinforcement stabilized by this. 
[0011] 

After preheating, while this invention contacts both ingredients, it pressurizes and temporary welding of it 
is carried out again, and it is characterized by subsequently performing laser joining of both ingredients. 
And it becomes possible for the adhesion condition of the contact surface not to be spoiled by the 
application of pressure after preheating, and to raise joining reinforcement substantially by it, even if it is 
the case where a long time interval is between preheating and laser joining, since temporary joining of both 
the ingredients is carried out where the contact surface is stuck thoroughly. 
[0012] 

This invention is characterized by arranging a preheating means and making it evacuate a preheating means 
from between both ingredients after preheating among both ingredients again while it carries out opposite 
arrangement of a penetrable ingredient and the absorptivity ingredient. And thereby, only by moving both 
ingredients linearly, it becomes possible to contact the contact surface promptly after preheating, the time 
interval between preheating and laser joining is shortened, and it becomes possible to raise the heating 
effectiveness by preheating. 
[0013] 

It is characterized by this invention constituting further the hot plate allotted among both ingredients in a 
preheating means, and this hot plate from a source of heating heated by the electromagnetic-induction 
heating method. And thereby, only the contact surface is heated for a short time, and it becomes possible 
to prevent heat deformation of the whole ingredient accompanying preheating. 
[0014] 

[Embodiment of the Invention] 

Hereafter, this invention is explained with reference to a drawing. 

Drawing 1 thru/or drawing 5 are what shows the plastics joining approach concerning one gestalt of 
operation of this invention one by one according to work habits. A sign 1 among drawing To a soffit, for 
example, the 1st joining work piece and sign 3 which have the joining flange 2 which makes doughnut disc- 
like It is the 2nd joining work piece which has the joining flange 4 which makes doughnut disc-like in an 
upper bed. Both [ these ] the joining work pieces 1 and 3 Where the contact surfaces 2a and 4a of the 
joining flanges 2 and 4 are contacted mutually, joining is carried out by laser beam 5a from semiconductor 
laser 5 so that it may explain in full detail behind. 
[0015] 

The joining flange 2 of said 1st joining work piece 1 is formed with the penetrable ingredient which has big 

laser beam transmission, and, specifically, is formed with transparence or translucent plastics. 

[0016] 

Moreover, the joining flange 4 of said 2nd joining work piece 3 is formed with the absorptivity ingredient 
which has small laser beam permeability, and is formed with the plastics with which the opacifying pigment 
was specifically applied to opaque plastics or contact surface 4a by which toning was carried out to black 
etc. And as laser beam 5a from said semiconductor laser 5 is shown in drawing 4 , both the contact 
surfaces 2a and 4a irradiate through the joining flange 2 from the upper part of the joining flange 2, both 
the contact surfaces 2a and 4a fuse by this exposure, and joining of both the joining flanges 2 and 4 is 
carried out. 
[0017] 

As shown in drawing 1 , in advance of laser joining, preheating of the contact surfaces 2a and 4a of both 
[ these ] the joining flanges 2 and 4 is carried out using the preheating means 6 at the temperature more 
than the heat deflection temperature of both the joining work pieces 1 and 3, by this preheating, both the 
contact surfaces 2a and 4a can soften, and they can raise the degree of adhesion at the time of contacting 
both the contact surfaces 2a and 4a. 
[0018] 

The hot plate 7 doughnut disc-like for example, allotted between 1st joining WAHEKU 1 and the 2nd joining 
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work pieces 3 by which opposite arrangement was carried out up and down as said preheating means 6 is 
shown in drawing 1 , It consists of coils 8 for heating which are arranged at the periphery section of this 
hot plate 7, and heat a hot plate 7 by the electromagnetic-induction heating method, and at the 
temperature more than the heat deflection temperature of an ingredient, preheating of the contact 
surfaces 2a and 4a of both the joining flanges 2 and 4 is simultaneously carried out by said hot plate 7 f and 
they are softened by it. And as said hot plate 7 is shown in drawing 2 , after preheating, it evacuates from 
between both the joining work pieces 1 and 3, and after evacuation of a hot plate 7, as shown in drawing 3 , 
where both the contact surfaces 2a and 4a are contacted, a pressure P is applied to both the joining work 
pieces 1 and 3, and temporary joining of both the joining flanges 2 and 4 is carried out to them. 
[0019] 

After temporary joining, as are shown in drawing 4 , and laser beam 5a is irradiated by both the contact 
surfaces 2a and 4a from the upper part of the joining flange 2, laser joining is performed and this shows 
drawing 5 , a product 10 completes both the joining work pieces 1 and 3. 
[0020] 

Next, an operation of the gestalt of this operation is explained. 

While making the 1st joining work piece 1 and the 2nd joining work piece 3 counter at intervals of 
predetermined up and down on the occasion of joining as first shown in drawing 1 , the hot plate 7 of the 
preheating means 6 is arranged in the meantime. And it energizes in the coil 8 for heating, and a hot plate 7 
is heated to the temperature more than the heat deflection temperature of both the joining work pieces 1 
and 3. By this, preheating of the contact surfaces 2a and 4a of both the joining flanges 2 and 4 will be 
carried out simultaneously, and they will soften. 
[0021] 

By the way, the preheating means 6 has taken the approach of heating a hot plate 7 with an 
electromagnetic induction type. For this reason, since the configuration where the hot plate 7 was doubled 
with the configuration of the contact surfaces 2a and 4a can be processed, and only the contact surfaces 
2a and 4a can be heated and a hot plate 7 is heated in an instant, only the front face of the contact 
surfaces 2a and 4a can be heated, and the joining flange 2 and the 4 whole can prevent carrying out heat 
deformation by preheating. 
[0022] 

Thus, while evacuating a hot plate 7 from between both the joining work pieces 1 and 3 as shown in 
drawing 2 if preheating is completed, both the joining work pieces 1 and 3 are made to approach, and the 
contact surfaces 2a and 4a of both the joining flanges 2 and 4 are contacted. And in this condition, as 
shown in drawing 3 , a pressure P is applied to both the joining work pieces 1 and 3, and temporary welding 
of both the joining flanges 2 and 4 is carried out. 
[0023] 

Under the present circumstances, since the contact surfaces 2a and 4a of both the joining flanges 2 and 4 
are softened by preheating, where the whole surface of those contact surfaces 2a and 4a is stuck 
thoroughly, temporary joining of both the joining flanges 2 and 4 will be carried out Moreover, since 
temporary joining of both the joining work pieces 1 and 3 is carried out, even if they are the cases where a 
long time interval is prepared between a temporary joining activity and the laser joining activity mentioned 
later, they do not have a possibility that the degree of adhesion of both the contact surfaces 2a and 4a 
may fall. 
[0024] 

Thus, if a temporary joining activity is completed, as shown in drawing 4 , laser beam 5a from [from the 
upper part of the joining flange 2 ] semiconductor laser 5 will be irradiated through the joining flange 2 in 
both the contact surfaces 2a and 4a. By this, both the contact surfaces 2a and 4a fuse, laser joining of 
both the joining flanges 2 and 4 is carried out, and the product 10 shown in drawing 5 is completed. 
[0025] 

Since a deer is carried out and it is made to carry out preheating of the contact surfaces 2a and 4a of both 
the joining flanges 2 and 4 before laser joining, even if it is the case that the degree of adhesion of both the 
contact surfaces 2a and 4a is bad, laser joining can be performed where both the contact surfaces 2a and 
4a are stuck thoroughly. For this reason, the stable joining reinforcement can be obtained easily. 
[0026] 

In addition, in one gestalt of said operation, although the case where preheating of both contact surfaces 
2a and 4a was carried out was explained, carrying out preheating of one of the contact surfaces 2a and 4a 
can also fully acquire expected effectiveness. 
[0027] 
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Moreover, in one gestalt of said operation, although the case where preheating was carried out by the 
electromagnetic-induction heating method was explained, if the preheating of the contact surfaces 2a and 
4a can be carried out, preheating can also be carried out by heating methods, such as a heater heating 
method, a hot blast heating method, an infrared lamp heating method, or a laser-heating method. 
[0028] 

Moreover, although temporary welding was once carried out and the case where laser welding was carried 

out was explained after preheating, it may be made to carry out laser welding in one gestalt of said 

operation promptly after preheating. 

[0029] 

[Example] 

this invention person etc. conducted the experiment to which heat deflection temperature carries out laser 
welding of both the ingredients 20 and 30 using the penetrable ingredient (opalescence) 20 and the 
absorptivity ingredient (black) 30 made from PP which are 1 1 5 degrees C, as shown in drawing 6 . In 
addition, heights 30a was prepared in the front face of the absorptivity ingredient 30, and as shown in 
drawing 7 , when contacting both the ingredients 20 and 30, it was made only for heights 30a to contact. 
[0030] 

First, without carrying out preheating of both the ingredients 20 and 30, in the condition of having made it 
only contacting, this invention person irradiated semiconductor laser light from the upper part of the 
penetrable ingredient 20 in the contact surface of both the ingredients 20 and 30, and performed laser 
joining. Consequently, joining only of the part of heights 30a was carried out, but it was checked that joining 
of other parts is not carried out at all. 
[0031] 

Next, this invention person etc. performed laser joining by said same approach, after doing preheating of 
the contact surface of both the ingredients 20 and 30 at 100 degrees C of low temperature rather than the 
heat deflection temperature of both the ingredients 20 and 30. Consequently, it was checked that joining 
spots have produced heights 30a although joining also of the other part was carried out from the first. 
[0032] 

Further, this invention person etc. performed laser joining by said same approach, after doing preheating of 
the contact surface of both the ingredients 20 and 30 at hot 150 degrees C rather than the heat deflection 
temperature of both the ingredients 20 and 30. Consequently, as for heights 30a, it was checked from the 
first that joining also of the other part is carried out and joining is moreover thoroughly carried out for all 
fields. 
[0033] 

Even if it was the case that the degree of adhesion of the contact surface was bad, when carrying out 
preheating in advance of laser joining from the above thing, it could weld also in the part which has not 
been stuck and preheating was understood that it is required to carry out at the temperature more than 
the heat deflection temperature of ingredients 20 and 30. 
[0034] 

[Effect of the Invention] 

As explained above, this invention contacts the penetrable ingredient which has big laser beam 
permeability, and the absorptivity ingredient which has small laser beam permeability, and irradiates 
semiconductor laser light into said penetrable ingredient in the contact surface with a through absorptivity 
ingredient. In the plastics joining approach which welds both ingredients at least of said penetrable 
ingredient or the absorptivity ingredients one of adhesion sides Since preheating is carried out at the 
temperature more than the heat deflection temperature of an ingredient, both ingredients are subsequently 
contacted and it is made to perform laser joining, the contact surface of the ingredient which carried out 
preheating can soften by said preheating, and the degree of adhesion at the time of contacting the contact 
surface of both ingredients can be raised. And thereby, the stable joining reinforcement can be obtained. 
[0035] 

Since it pressurizes and temporary welding of it is carried out after preheating again, while this invention 
contacts both ingredients, and it is subsequently made to perform laser joining of both ingredients Where 
the contact surface is stuck thoroughly, temporary joining of both the ingredients is carried out, even if it 
is the case where a long time interval is between preheating and laser joining, the adhesion condition of the 
contact surface is not spoiled by the application of pressure after preheating, and joining reinforcement can 
be substantially raised by it. 
[0036] 

While this invention carries out opposite arrangement of a penetrable ingredient and the absorptivity 
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ingredient, again Since a preheating means is arranged and he is trying to evacuate a preheating means 
from between both ingredients after preheating among both ingredients Only by moving both ingredients 
linearly, the contact surface can be promptly contacted after preheating, the time interval between 
preheating and laser joining can be shortened, and the heating effectiveness by preheating can be raised. 
[0037] 

Since he is trying for this invention to constitute further the hot plate allotted among both ingredients in a 
preheating means, and this hot plate from a source of heating heated by the electromagnetic-induction 
heating method, only the contact surface can be heated in a short time, and heat deformation of the whole 
ingredient accompanying preheating can be prevented. 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the plastics joining approach concerning one gestalt of 
operation of this invention. 

[Drawing 2] It is the explanatory view showing the condition of having evacuated the hot plate for 
preheating, from the condition of drawing 1 . 

[Drawing 3] It is the explanatory view showing the condition of pressurizing and carrying out temporary 
welding of both the joining work piece. 

[Drawing 4] It is the explanatory view showing the condition of performing laser joining after temporary 
joining. 

[Drawing 5] It is the explanatory view showing the product completed by laser joining. 

"Drawing 6] It is the explanatory view showing the penetrable ingredient and absorptivity ingredient which 

were used in the experiment which this invention person conducted. 

[Drawing 7] It is the explanatory view showing the condition of performing laser joining using both the 
ingredients of drawing 6 . 
[Description of Notations] 

1 1st Joining Work Piece 

2 Four Joining flange 

2a and 4a Contact surface 

3 2nd Joining Work Piece 

5 Semiconductor Laser 
5a Laser beam 

6 Preheating Means 

7 Hot Plate 

8 Coil for Heating 
10 Product 

P Pressure 

[Translation done.] 
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^f>, ¥«#l/-f5^^l^-f*5a^, SI7 5 >v'2 ^iiLTW^gftfe® 2 a, 4 
a^JB4ti-*o iHUJ: «5, 2 a, 4 a* J i»LTIi*75>y 2, 4*> S W- 

^fvi#$*i, HI 5 KTF-tl^D 1 OA^tSo 
[ 0 0 2 5 ] 

L^tT, U-ffS^f Sit7 7>-7 2, 4 O^fsfera 2 a , 4a?:flKn 



(5) 
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[0 0 2 6] 

Uffi^ifio— 3£SsK*5i/>"Oi. m^<D^mm 2 a, 4 a £^#ijPSfe-r&^£-Kov> 

[0 0 2 7] 

Lfcd*, j£M2a, 4 a ^^SiD*^*^"?**^ - * flunks*;, atJRflntfc^ra; 

[0 0 2 8] 

[0 0 2 9 ] 
[*JfeM] 

*f§f«3H3> H6K*tJ:^, fftSEBfiftAU 1 5 *C<0 P PKoMte*!-** <SL6fe 
) 20fci&M£*m (H-fe) 3 0^fflV\ BM2 0, 3 0 £ 1^-" «f»*-J-**H*fr 

"O ti 0 «JK14*t#3 0og®»w»iflfB3 0 a *K»t, i7C^tJ:^:, 

2 0, 3 0 *KJtt?**:RK:tt, fl»3 0 aO^UltJi^fcLfc. 
[0 0 3 0] 

*»W*li4-f, M*t#2 0. 3 0 £iHfiPf*-£-f fc* f f:«»?*fc«S!i-C, 

— 9 , **a5Ht#»2 0<Z>±2ra»feW#«-2 0, 3 0 ^j&ffiKBfUttL-C, 

tf*o^ 0 fi^3 0 a<^B#L2NI^£ft1% H&<o3B5frtt£<iS#3*Lfcv>£ 

[0 0 3 1 ] 

a%$3 o a fi <> t x «9 > ^■tij^nco^'b ^*? *ifc5&«, ^#a^crv^ ^ t^5SS 

[0 0 3 2] 

£ *IT ^ & Z t H^mU Zitfzo 
[0 0 3 3] 

■tttif^ mmLx\,*%^&frx~i>mm-t2>z t&x&^ ttz^mmma, ^20, 30 

[0 0 3 4 ] 

fik$-&tzm<D&M&.*fS}±2i£2>ZktfX&2>o fit, ZtiKX*)^ ^SLfc»3»Slft 
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[0 0 3 5 ] 

[0 0 3 6 ] 

cot, w##*igiaftfc#|&3**rff*t-e* ^lil)p*^E^n^^!®^^$-*^i«h75 ? 

[0 0 3 7 1 

[[2ffiCDfigi}i&t£^] 

[mi] ^^Jto-iic^y^xf-; ^?§*^^-r^^ia-e**o 

i s 3 3 h 7 - * *jpee l x umm l -c v» h &m *&-tm.w mx$> & 0 
[nisi u-^rmm^x ^o^LtzWi^^mMmx^ho 

[^-s^t&inil 

1 

2, 4 »*7?>y 

2a, 4a 

3 f2fi7-^ 

5 ^#V-^f 

5 a l"~*f# 

6 ^flfimSft^IS: 

7 M&M 

8 iPf&ffl n >f A> 
1 0 

P J±t) 



(S) 
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(72)^^ Sffl 9£ 

F £ — 4E06S AJ03 BA0O DS10 

4F211 ADOS TA01 TC02 TD11 TK02 TH06 TN07 TN16 TN27 TQOl 

5F072 AB13 JJ20 YY06 



